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1. Introduction 

On behalf of Chevron Environmental Management Company, Lucent Technologies 

Inc., (now known as Alcatel-Lucent USA Inc.) and Novartis Pharmaceuticals 

Corporation (collectively, the Group), ARCADIS U.S., Inc. (ARCADIS) prepared this 

Data Gaps Sampling and Analysis Plan (Data Gaps SAP) for the Rolling Knolls Landfill 

Superfund Site, located in Chatham Township, New Jersey (the site, Figure 1).  

On September 30, 2005, the Group entered into an Administrative Settlement 

Agreement and Order on Consent (Agreement) with the United States Environmental 

Protection Agency (USEPA) to conduct a remedial investigation/feasibility study 

(RI/FS) at the site (Comprehensive Environmental Response, Compensation, and 

Liability Act [CERCLA] Docket No. 02-2005-2034).  Since that time, the Group has 

conducted several investigations and assessments to evaluate environmental 

conditions at the site.  The investigations culminated in a Site Characterization 

Summary Report (SCSR) which was submitted to the USEPA in February 2012 

(ARCADIS 2012).  In its letter of March 7, 2013, the USEPA identified several data 

gaps related to delineation of constituents in environmental media (USEPA 2013).  To 

address these data gaps, ARCADIS prepared a Preliminary Plan to Address Data 

Gaps (April 30, 2013; ARCADIS 2013).  The work proposed in this Preliminary Plan 

was to be conducted during the design of the site remedy. 

However, during subsequent scoping of the Baseline Ecological Risk Assessment 

(BERA), USEPA offered the Group the option of assessing the data gaps before 

implementing the BERA so that the additional data could be used in scoping the BERA 

(USEPA letter of July 30, 2014; USEPA 2014).  The Group has accepted this option 

and has prepared this Data Gaps SAP to define the scope of the data gaps sampling 

and the sampling and analytical procedures.  The scope of the sampling is consistent 

with the Preliminary Plan and with comments provided by USEPA to the Group in an 

email on August 12, 2014.  The scope of the sampling was also discussed by the 

Group, ARCADIS, and the USEPA in a meeting on August 19, 2014.   

1.1 Objectives 

The objectives of the data gaps sampling are as follows. 

 Assess the Data Gaps identified in EPA’s August 12, 2014 email attachment 
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 Further delineate the extent of site constituents at concentrations above the   

       New Jersey Soil Remediation Standards (SRSs) in soil in portions of the site. 

 
 Delineate the extent of site constituents in groundwater at monitoring wells MW-3 

and MW-10 by sampling groundwater, surface water, and sediment. 
 

 Characterize surface water and sediment in ponds on the landfill that were not 
previously sampled.   

 
 Investigate the potential presence of site constituents in sediment pore-water 

downgradient of monitoring well MW-10. 
 

 Obtain a full round of groundwater samples from all monitoring wells to 
characterize current constituent concentrations in groundwater.   

 
 Investigate the connection between groundwater and surface water on site. 

 
 Assess conditions at the existing Hunt Club well HC-1. 

The provisions of Section 4.2 of the NJDEP’s Technical Requirement for Site 

Remediation will be met during implementation of the SAP.  Data that may be 

considered for delineation of the nature and extent of the site include the depth of the 

landfilled materials, groundwater quality data, presence of a thick clay layer beneath 

the site, and other factors. 

1.2 Data Gaps SAP Organization 

This Data Gaps SAP is organized as described below. 

 Section 2, Site Background and Setting, presents the site location; discusses 
usage of the site and properties adjacent to the site; describes the physical setting 
of the site; summarizes the site history, including the investigative and regulatory 
history, and summarizes the investigation results previously submitted to the 
USEPA in the SCSR.   

 Section 3, Data Gaps SAP Tasks, presents each task that will be conducted as 
part of the Data Gaps SAP and outlines proposed technical activities that will be 
conducted to complete each task. 

 Section 4, Schedule, presents a schedule for the Data Gaps SAP activities. 

 Section 5, Project Management, introduces the project team and describes the 
responsibilities of each project team member.   
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 Section 6, References, provides references used in the development of this Data 
Gaps SAP. 

A Quality Assurance Project Plan (QAPP), submitted separately, provides supporting 

information on site conditions, sampling requirements and procedures, and laboratory 

analytical procedures.   

  



1741412130 4 

 
Data Gaps Sampling 
and Analysis Plan 

Rolling Knolls Landfill 
Superfund Site 
Chatham, New Jersey 

 

 

2. Site Background and Setting 

2.1 Site Description 

The Rolling Knolls Landfill site is an approximately 200-acre, unlined, former municipal 

landfill located at 35 Britten Road in the Green Village section of Chatham Township, 

Morris County, New Jersey. The facility is bound by the Great Swamp National Wildlife 

Refuge to the east, south, and west; Loantaka Brook and private property to the west; 

and private residential properties to the north and northwest. The Rolling Knolls Landfill 

overlaps the Refuge on its eastern and southern sides (Figure 1). As discussed in 

Sections 2.2.1 and 3.1 of the SCSR, observations made during test pit excavation 

(which, for that investigation, included hand auger borings in areas where proposed 

test pit locations were not accessible to excavation equipment) show that the waste 

material that constitutes the landfill includes 141 acres where waste has been filled, 

and 29 acres where a thin layer of waste and debris has been observed on but not 

below the ground surface (i.e., the surface debris area) along the western portion of the 

site. Figure 2 presents a Site Plan, which depicts the estimated landfill boundary, as 

understood prior to RI activities, as well as the estimated boundaries of the landfill and 

surface debris area, based on visual observations and test pit activities. 

As shown on Figure 2, the central and western portions of the site are owned by 

Robert J. Miele as Trustee for the Trust created by the Last Will and Testament of 

Angelo J. Miele, the former landfill operator. Eastern and southern portions of the site 

are located within the Great Swamp National Wildlife Refuge (GSNWR) and owned by 

the United States Fish & Wildlife Service (USFWS). A northeastern portion of the site 

occurs on a parcel owned by the Green Village Fire Department, which also includes a 

baseball field and shooting range. Although the baseball field and shooting range are 

located within the estimated landfill boundary that was approximated prior to RI 

activities, test pit activities indicated that no landfilling occurred in these areas (Figure 

2).  

Water likely flows vertically through the waste materials with some small horizontal 

component, and upon reaching the saturated material below, flows laterally with the 

natural groundwater flow patterns. Groundwater flow is expected to occur laterally 

through the sand and/or silty sand units. The groundwater flow in the shallow water-

bearing zone above the clay is expected to be horizontal until reaching areas of 

discharge. Groundwater flows radially from the northern portion of the landfill to the 
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south, east and west areas of lower topographic elevation as presented in Section 

3.4.4.2 of the SCSR. 

Physical access to the majority of the site is limited by a chained gate on Britten Road; 

wet areas and brooks along the eastern, western and southern boundaries; and the 

exclusion of visitors to the Wilderness Area section of the GSNWR located on a portion 

of the site and to the east and south. Black Brook is located east and south of the 

estimate landfill boundary and generally flows southward and westward in these 

respective areas. Loantaka Brook is located west of the estimated landfill boundary 

and flows southward. Residential properties are located north of the site and west of 

Loantaka Brook. The surrounding area is sparsely populated, consisting of individual 

residential properties on large parcels and undeveloped open spaces. 

Current land use includes commercial/industrial and recreational uses; available data 

indicate that residents do not live within 200 feet of the estimate landfill boundary. 

Portions of the site are used for equipment storage by two landscaping companies. 

Therefore, workers are present at times to deliver, retrieve or maintain landscaping 

equipment and supplies. In addition, recreators may occasionally hunt on other 

portions of the site or use the softball field and shooting range. 

2.2 Site History 

The Rolling Knolls Landfill reportedly operated from the 1930s until 1968. During this 

period, materials disposed of at the landfill consisted primarily of municipal solid waste, 

but may have also included other waste such as industrial wastes (Foster Wheeler 

Environmental Corporation [Foster Wheeler] 2000). Chatham Township Board of 

Health (CTBH) inspection records indicate that municipal solid waste brought to the 

landfill included tree stumps, scrap metal, tires, normal household refuse, residential 

septage wastes, and construction and demolition debris from home construction or 

renovation. Reported sources of this waste include the surrounding municipalities of 

Summit, South Orange, Maplewood, Chatham Township, Chatham Borough, Millburn, 

Madison, Harding Township and Florham Park. Private haulers and homeowners also 

brought household waste to the landfill. Aerial photographs indicate that by 1966 the 

landfill had doubled in size from the observed size in 1940 (USEPA 2004). The landfill 

has been inactive since 1968. 

CTBH regulation between 1955 and 1975 required rodent/mosquito control, stagnant 

surface water drainage, weekly inspections and application of minimal daily cover 

(Foster Wheeler 2000). The latter involved applying a layer of “swamp muck,” taken 
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from the edge of the landfill, over the daily rubbish fill. Additional landfill procedures 

documented by the CTBH in 1962 included weed control (herbicides), dead animal 

disposal, dust control measures (oil application on landfill roadways) and chemical 

spraying for rodent control (Foster Wheeler 2000). Prior to the construction of municipal 

sewer systems and sewage treatment plants, septage waste was allowed to flow over 

the working surface and percolate into the landfill. In the early- and mid-1960s, septage 

haulers were required to register with the Chatham Township police department to 

prevent out-of-town haulers from using the landfill for disposal (Foster Wheeler 2000).  

As stated in a USEPA January 26, 2006 comment letter regarding the Preliminary 

Conceptual Site Model (PCSM) (Blasland, Bouck & Lee, Inc. [BBL] 2006), the USFWS 

purchased 310 acres of land eligible to be used for landfilling activities in 1964. These 

acres became part of the GSNWR. Approximately 40 of the 310 acres purchased by 

the USFWS were already filled with landfill material when purchased in 1964 (Foster 

Wheeler 2000), as evidenced in the 1963 aerial photograph. Evidence suggests that 

landfilling continued on the GSNWR property after the purchase. The refuge was 

initially created by land donation, acquisition and other means in the 1960s and has 

grown in size since then (Foster Wheeler 2000).  

In 1974, an area between 200 and 400 feet wide and approximately 1,200 feet long 

was affected by a fire. Fire trucks and other support vehicles were unable to access the 

fire line and the fire was finally extinguished with the use of bulldozers. The physical 

composition of the landfill material limited access to the fire zone as vehicles driven off 

the regular access roads sank into the landfill. After this fire, between 1979 and 1982, 

fire roads were constructed of imported material, including construction and demolition 

debris, at an elevation approximately 4 feet above the surrounding landfill surface 

(Foster Wheeler 2000). 

2.3 Investigative History 

This section chronicles environmental investigations at the site. Results of the 

investigations were incorporated into the PCSM (BBL 2006) and summarized in the 

RI/FS Work Plan (ARCADIS BBL 2007). 

In 1985, a site inspection was initiated by the USEPA Region 2 Field Investigation 

Team (FIT) in response to the possible presence of uncharacterized process waste. 

Four surface water, one surface soil and four sediment samples (0 to 6 inches deep) 

were collected at various locations on the landfill surface (in areas not associated with 

Loantaka Brook) or in the wet areas of the GSNWR, away from the landfilled material. 
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The samples were analyzed for volatile organic compounds (VOCs), semivolatile 

organic compounds (SVOCs), polychlorinated biphenyls (PCBs), organochlorine 

pesticides (OCPs) and metals (Foster Wheeler 2000).  

In 1986, the FIT conducted a drilling and soil sampling program to evaluate the depth 

of the fill, nature of possible soil impacts and presence of dioxin in landfill soil. The 

samples were collected at different depths from eight boreholes and were analyzed for 

VOCs, SVOCs, PCBs, OCPs, metals and dioxin (NUS Corporation 1986).  

In 1988, the USFWS conducted a survey of fish tissue and sediments (USFWS 1991). 

Sampling locations were biased to evaluate the condition of streams associated with 

roadways and other potential source areas. The investigation quantified concentrations 

of metals and polycyclic aromatic hydrocarbons (PAHs; a subset of SVOCs) present in 

fish tissue and concentrations of metals, OCPs and PAHs present in sediment.  

In 1989, a joint agreement between the USFWS and the United States Geological 

Survey (USGS) led to the collection of 18 surface water and three groundwater 

samples on the perimeter of the landfill and in Loantaka Brook. The surface water and 

groundwater samples were analyzed for major inorganic ions, dissolved trace 

elements, VOCs and SVOCs. Sediment from Loantaka Brook was analyzed primarily 

for inorganic constituents (USGS 1993).  

In 1999, Foster Wheeler (on behalf of USEPA) conducted a field investigation to 

document current conditions. The investigation included seven exploratory soil borings, 

two monitoring well installations and environmental sample collection (i.e., 21 surface 

water, 10 groundwater, 21 sediment and 15 soil samples). Samples were analyzed for 

metals, OCPs, PCBs, SVOCs and VOCs (Foster Wheeler 2000). In April 2000, 

supplemental data were collected at sampling locations identified with a global 

positioning system (GPS) (Foster Wheeler 2000).  

From March 31 to April 10, 2003, the USEPA Region 2 Site Assessment Team (SAT) 

conducted field investigations at the site. The initial phase of investigation included 

collection and PCB field screening of soil and sediment samples. The second phase of 

the investigation included collection of confirmatory soil and sediment samples 

analyzed in a laboratory. In the second phase, additional sediment samples were 

collected from locations where sampling personnel observed drums or other visual 

indications of possible source material. The samples were classified as soil if they were 

collected from non-wetland (i.e., upland) areas or sediment if they were collected from 

wetland areas. Samples were analyzed for Target Compound List (TCL) and Target 
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Analyte List (TAL) (excluding cyanide) constituents. Additional sample volume was 

collected at sediment sampling locations and analyzed for total organic carbon (TOC) 

and particle size (Weston Solutions Inc. [Weston] 2003a, 2003b, 2003c).  

In 1999, the USFWS conducted a 10-year follow-up investigation to its 1988 

investigation. The purpose of this investigation was threefold: 1) quantify 

concentrations of metals, OCPs and PAHs in GSNWR sediment and metals and OCP 

concentrations in fish tissue; 2) compare the data to the 1988 data; and 3) identify the 

change in concentrations, if any, in sediment and fish tissue samples (USFWS 2005). 

The USFWS did not collect samples outside its boundaries during its 1999 

investigation because it was not granted access by property owners. Additionally, 

samples were not collected on the 40 acres of landfill owned by the USFWS. 

After the Agreement was signed, the Settling Parties conducted an extensive site 

investigation sampling between June 2006 and January 2010.  Results from this 

investigation are presented in the SCSR and summarized in Section 2.5. 

2.4 Regulatory History 

A Hazard Ranking System Documentation Package was issued by the SAT in April 

2003. The site was proposed to the National Priorities List on April 30, 2003 and listed 

on September 29, 2003.  

The Agreement was signed by the USEPA and the Group on September 30, 2005 

(USEPA Index Number II-CERCLA-02-2005-2034). The Site USEPA ID number is 

NJD980505192. 

2.5 Summary of the Results in the SCSR 

The SCSR describes the results of RI activities conducted at the site. RI activities were 

comprehensive and intended to characterize the landfill and nature and extent of 

constituents associated with the landfill. The results of the investigations includes: 

• The estimated landfill boundary covers 141 acres and consists of a relatively thin 

(18 feet or less) layer of waste material directly overlying native soil and/or 

wetlands. An area of surface debris was identified on 29 acres west of the landfill.  

The total area where waste is present is approximately 170 acres. 
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• Surface and subsurface soil impacts were identified across the site. Few, isolated 

impacts were observed within the surface debris area in western portion of the site 

and along the western and southwestern perimeter of the site. The baseball field 

and shooting range are located north of the landfill and analytical results do not 

identify landfill debris in soil in those areas. 

• Two areas of impacted groundwater were observed in the shallow water-bearing 

zone (at monitoring wells MW-3 and MW-10). VOCs identified in groundwater at 

these two monitoring wells are likely associated with potential sources observed 

nearby: VOC-impacted soil and drums at test pit TP-09 near MW-3 and the 

refrigerators on the ground surface near MW-10. The supply well adjacent to the 

Hunt Club building was sampled and may provide a snapshot of water quality from 

the deep aquifer beneath the landfill. Impacts of organic constituents were not 

identified. 

• Sub-slab soil gas from beneath the Hunt Club building, which is not currently used 

for residential occupancy was investigated. The small number of volatile 

compounds detected in soil gas and their low concentrations do not indicate 

extensive impacts to soil gas beneath the Hunt Club building.  

• Surface water and sediment in the ponds and streams (Loantaka Brook and Black 

Brook) on or adjacent to the landfill exhibit some constituents that are found at the 

site. Many of these constituents are also found in surface water and sediment 

upstream of the site. Therefore, their presence in the streams may be in part due 

to sources upgradient of the site.  
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3. Data Gaps SAP Tasks 

3.1 Pre-Characterization and Site Preparation Activities 

The activities discussed in the following subsections will be conducted to prepare the 

study area prior to investigation activities. 

3.1.1 Vegetation Clearing 

The existing fire roads will be mowed to permit vehicle traffic.  Sampling activities may 

require minor vegetation clearing (e.g., clearing a path not to exceed 3 feet in width by 

trimming vegetation with hand tools) along survey lines and/or to provide access to 

individual soil sampling locations. The amount of vegetation cleared during soil 

sampling activities will be the minimum necessary to safely mobilize equipment and 

personnel on foot to the proposed sampling location and provide a safe work area. 

During installation of temporary and permanent monitoring wells, vegetation may also 

be cleared with the aid of a track-mounted skid steer.  ARCADIS will prepare the 

appropriate Land Use Regulation permit equivalencies, as discussed in Section 3.1.3, 

for vegetation clearing conducted with the aid of an excavator or other motorized 

vehicle.  

Some activities will occur in potential bog turtle habitat, as identified on Figures 3a and 

3b. In a June 30, 2009 comment letter on the Draft RI/FS Work Plan Addendum, 

USEPA provided USFWS recommendations for working in areas of potential bog turtle 

habitat in a manner that is protective of bog turtles. When working in these areas, field 

personnel will implement the following USFWS-recommended conservation measures: 

• Carry a copy of the USFWS bog turtle fact sheet to aid in identification of bog 

turtles and their habitats. 

• Be mindful of foot and equipment placement. 

• Avoid walking on hummocks, as bog turtle use hummocks for nesting, resting and 

sunning. 

• Use the minimum number of personnel for each activity. 

• Enter and leave work area in a single file line in order to minimize the possibility of 

accidental trampling. 



1741412130 11 

 
Data Gaps Sampling 
and Analysis Plan 

Rolling Knolls Landfill 
Superfund Site 
Chatham, New Jersey 

 

• In the event they are observed in the work area, avoid touching or disturbing 

suspected bog turtle(s) and quietly leave the work area. 

• Report suspected or confirmed bog turtle sightings to GSNWR personnel as soon 

as practical. 

3.1.2 Underground Utility Clearing 

In accordance with New Jersey state law and site-specific health and safety 

procedures (described in the site Health and Safety Plan), subsurface utilities will be 

identified, located and marked out prior to initiating intrusive subsurface field activities, 

such as soil boring advancement or drilling. ARCADIS personnel will contact the New 

Jersey One-Call service center to coordinate utility mark outs with participating utility 

operators that have utilities in areas where intrusive subsurface activities are 

planned. In areas where another contractor will conduct intrusive subsurface field 

activities (e.g., driller), that contractor will be responsible for contacting the New 

Jersey One-Call service center to coordinate utility mark outs. ARCADIS will 

document results for both New Jersey One-Call utility mark outs.  

Based on information obtained during previous RI activities, ARCADIS identified 

proposed sampling locations for which additional evidence is needed to minimize any 

reasonable concern regarding the location of subsurface utilities within the work 

area. Following the completion of utility mark outs by participating utility operators, 

these locations will either be cleared by hand or by a private utility locating service. 

At proposed sampling locations that will be sampled using a hand-driven 

Macrocore®, ARCADIS personnel will clear a proposed sampling location by 

advancing a hand auger or shovel to 1 foot below ground surface (bgs) at multiple 

locations around the proposed sampling location such that any reasonable concern 

regarding the location of subsurface utilities within the work area is minimized. Hand 

clearing will be conducted immediately prior to Macrocore® advancement. ARCADIS 

will reposition sampling locations as appropriate to avoid subsurface utilities while 

maintaining the integrity of the proposed sampling design.  

3.1.3 Freshwater Wetland Permits/Permit Equivalencies 

The New Jersey Department of Environmental Protection (NJDEP) Division of Land 

Use Regulation (DLUR) regulates certain activities under New Jersey Administrative 

Code (N.J.A.C.) 7:7A when conducted in freshwater wetlands or transition areas and 

under N.J.A.C. 7:13 when conducted in a flood hazard area (FHA) or riparian zone of a 
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regulated water. Activities proposed herein may include implementation of regulated 

activities, such as vegetation clearing, advancing borings deeper than 3 feet bgs and 

use of heavy machinery (e.g., skid steer) in freshwater wetlands, transition areas or 

FHA. Implementation of regulated activities typically requires acquisition of approved 

DLUR permits from NJDEP prior to the start of work. However, the proposed activities 

are a component of a USEPA-led RI conducted under CERCLA. As such, the 

proposed activities qualify for submittal of NJDEP DLUR permit equivalency packages. 

To this end, ARCADIS will prepare and submit the following land use permit 

equivalency packages to NJDEP in accordance with N.J.A.C. 7:7A and N.J.A.C. 7:13, 

respectively. These documents will include a compliance statement for the respective 

regulation and provide information regarding on-site wetlands, management practices 

and appropriate restoration measures. 

Freshwater Wetlands General Permit 14 (FWW GP-14) – Water Monitoring Devices 

A blanket FWW GP-14 authorizes the installation of groundwater monitoring wells or 

other water monitoring devices at locations in freshwater wetlands, transition areas and 

State open waters, including:  

• drilling and installing permanent or temporary monitoring wells by  machine 

• cutting vegetation no wider than 5 feet by machine for a survey line 

• cutting vegetation greater than 3 feet wide by hand for a survey line 

FHA Permit-by-Rule 7:13-7.2(a)2 – Constructing in Disturbed Riparian Zones or at/or 

Below Grade in an FHA 

An FHA Permit-by-Rule 7:13-7.2(a)2 authorizes activities in disturbed riparian zones or 

FHA, provided: 

• the activity is conducted at or below grade in an FHA and existing surface 

elevations are not raised  

• the activity is not located within 25 feet of any top of bank or water’s edge  

• the activity is not a major development, as defined at N.J.A.C. 7:8-1.2 
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• no vegetation is cleared, cut or removed from a riparian zone except where 

previous disturbance has occurred 

• vegetation temporarily disturbed in the riparian zone is replanted with indigenous, 

non-invasive species 

The need for additional land use permits, if any, will be identified during other pre-

characterization activities. 

3.2 Soil Sampling 

3.2.1 Soil Sample Locations 

The soil sampling locations are shown on Figures 3a and 3b, along with previous 

surface soil sample results that were used to select the proposed locations. Proposed 

locations are also summarized in Table 1. All locations are in potentially wet areas and 

will consist of wetland soil.   

The soil sampling locations proposed (sample numbers SS-125 through SS-158) are in 

native soil near previous soil samples along the estimated landfill boundary where the 

concentrations of one or more constituents exceeded its SRS.  In addition, USEPA 

recommended six additional soil samples to obtain data that can be used in developing 

the BERA Work Plan.  One of these samples (sample number SS-159) is near the two 

ponds at the northern extent of the landfill, and the remaining five samples (sample 

numbers SS-160 through SS-164) are located in the southern and western portion of 

the site.   

Sampling at locations SS-125 through SS-158 will be conducted in a step-out manner.  

Soil samples will be collected in two lines:  an inner line approximately 25 feet from the 

edge of the estimated landfill boundary based on information collected during previous 

sampling activities, and an outer line approximately 50 feet from the edge of the landfill.  

(The approximate location of the edge of the estimated landfill boundary is shown in 

pink in Figure 2, and will be confirmed based on visual observations at the time of 

sampling.  The purpose of the soil samples is to delineate the extent of any 

constituents associated with the site in the adjacent native soil.  Therefore, it is 

necessary to estimate where the edge of the landfill is. Final sample locations may be 

adjusted if field observations indicate the location of the edge of the estimated landfill 

boundary differs from that shown in Figure 2.)  All soil samples will be analyzed for full 

TCL/TAL parameters including PCBs as arcoclors. Certain SVOCs in the TCL will be 
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analyzed by selective ion monitoring (SIM) to obtain a lower detection limit. If PCBs are 

detected, these samples may be analyzed for PCB congeners, dioxins, and furans.  If 

the results of these analyses exceed the SRSs, samples from the outer line will be 

analyzed for the same parameters.  If the results from the outer line also exceed the 

SRSs, additional sampling may be needed to complete delineation.  All soil sample 

analyses are summarized in Table 1.  

All samples at locations SS-159 through SS-164 will be collected and analyzed directly. 

3.2.2 Soil Sampling Procedures 

ARCADIS field personnel will advance soil borings to collect surface soil samples using 

a hand-driven Macrocore®. At each sampling location, field personnel will use hand 

tools (e.g., slide-hammer) to advance a 2-inch-diameter by 2-foot-long stainless steel 

Macrocore® fitted with a dedicated acetate liner to 1 foot bgs. The Macrocore® cutting 

shoe may be equipped with a disposable, plastic basket to increase recovery of loose 

material. Other sampling methods (e.g., hand auger, shovel) may be used to collect 

soil samples if conditions at a proposed sampling location do not allow for 

advancement of or adequate recovery with a hand-driven Macrocore®.  

After the Macrocore® is advanced to the specified depth, field personnel will carefully 

extract the Macrocore® from the borehole to minimize soil loss, remove the acetate 

liner containing the soil core from the Macrocore®, cut the acetate liner open, and 

photograph the soil core. Field personnel will record the length of each recovered soil 

core in a field log book then score the soil core at 6-inch intervals and field screen with 

a photoionization detector (PID). PID readings will be recorded in a field log book. If 

other sampling methods are required to collect soil, field personnel will attempt to 

remove a volume of soil approximately 1 foot long and 3 to 6 inches thick from the 

surface interval (i.e., 0.0 to 1.0 foot bgs), while attempting to minimize soil disturbance. 

Field personnel will process this soil volume in the same manner as a soil core 

contained in a Macrocore® acetate liner, as described above.  

One sample for VOC analysis will be collected from the 6-inch interval with the highest 

PID reading. If PID readings higher than background levels are not observed, or if PID 

readings were consistent throughout the length of a core, one sample for VOC analysis 

will be collected from 0.5 to 1.0 foot bgs, or from any zone indicating waste material or 

discolloration.   
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Following sample collection for VOC analysis, field personnel will continue 

characterizing the soil core. The soil’s physical characteristics and other relevant visual 

observations will be recorded in a field log book. When soil characterization is 

complete, a composite sample for non-VOC parameters will be collected from the 

remaining soil in the soil core. Surface soil samples for non-VOC parameters will be 

collected using decontaminated, non-dedicated stainless steel hand-tools (e.g., 

spoons, scoops or trowels) and bowls. Field personnel will place surface soil samples 

in laboratory-supplied containers. Field personnel will document, label, package and 

ship soil samples in accordance with procedures provided in Worksheet #21 of the 

QAPP. Non-disposable sample equipment (e.g., stainless steel bowls and spoons, 

Macrocore®, hand-auger, shovel) will be decontaminated between uses at subsequent 

sampling locations in accordance with the Equipment Decontamination standard 

operating procedure presented in the QAPP. 

Field personnel will advance the Macrocore® or other hand tool to 1 foot bgs until 

adequate sample volume is obtained or until it is determined that a surface soil sample 

cannot be collected due to lack of soil at a sampling location. Field personnel will 

advance the Macrocore® or other hand tool a maximum of four times within 5 to 10 feet 

of each proposed sampling location in an attempt to obtain adequate sample volume. If 

adequate sample volume cannot be obtained after four attempts, no sample will be 

collected at that particular sampling location. Soil sampling will be attempted at the 

secondary (step out) location. 

Some sampling will take place in potential bog turtle habitat. Field personnel 

conducting sampling activities in potential bog turtle habitat will implement USFWS-

recommended conservation measures as described in Section 3.1.1. 

The locations of all soil samples will be recorded by ARCADIS using a GPS unit.   

3.2.3 Soil Sample Analyses 

Soil samples will be analyzed for the constituents indicated in Table 1.  Soil samples 

collected at locations SS-125 through SS-158, and locations SS-159 though SS-164, 

which were requested by USEPA (USEPA letter of July 30, 2014), will be analyzed for 

full TCL/TAL parameters. Certain SVOCs in the TCL will be analyzed by SIM to obtain 

a lower detection limit.  If PCBs are detected, in samples SS-159 through SS-164, up 

to two of these samples may be analyzed for PCB congeners, dioxins, and furans.   
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3.3 Installation and Sampling of Temporary Monitoring Wells 

The purpose of the temporary monitoring wells is to delineate constituents detected in 

monitoring wells MW-3 and MW-10.  Previous data indicate that certain VOCs are 

present at concentrations above their New Jersey Ground Water Quality Criteria 

(GWQCs) for Class 2 aquifers.  The temporary wells will be used to help identify 

potential sources of the VOCs, and to help select the locations of permanent 

monitoring wells in these areas for future monitoring.  The constituents found in 

monitoring wells MW-3 and MW-10 will also be delineated by pore-water, surface water 

and sediment sampling, as discussed in Sections 3.4, 3.6, and 3.7. 

3.3.1 Temporary Monitoring Well Locations 

The proposed temporary monitoring well locations are shown in Figure 3a and 3b.  

Approximately five temporary wells will be drilled in the area of monitoring well MW-3.  

They will be located both upgradient and downgradient of monitoring well MW-3 to help 

identify potential sources of VOCs in this monitoring well and to delineate their 

downgradient extent.   

Approximately four temporary wells are proposed in the vicinity of monitoring well MW-

10. These locations are upgradient of monitoring well MW-10 to help identify potential 

sources of the VOCs.  Given its location near wetlands, temporary or permanent 

monitoring wells cannot be installed downgradient of well MW-10.   

3.3.2 Temporary Monitoring Well Installation and Sampling Procedures 

Temporary monitoring wells will be installed in accordance with the NJDEP procedure 

for passively placed narrow diameter points (PPNDPs; NJDEP, 1994).  Using a 

GeoprobeR, a licensed driller will advance a Macrocore® fitted with a dedicated acetate 

liner to approximately 3 to 5 feet below the water table.  The soil in the acetate liner will 

be logged and screened in accordance with the procedures presented in Section 3.2.3.  

Soil samples may be collected if PID readings higher than background levels are 

observed.  Soil samples will be analyzed for full TCL/TAL parameters. Certain SVOCs 

in the TCL will be analyzed by SIM to obtain a lower detection limit.   

Given the proximity to surface water in these areas of the site, the total depth of the 

PPNDPs will likely be less than 10 feet bgs.  After reaching the required depth, the 

Macrocore® will be removed.  A 1-inch diameter schedule 40 PVC well screen with 
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0.010 slots and a solid end cap is then placed in the borehole, with the screen crossing 

the water table.     

Prior to sampling, three to five volumes of the standing water in the PPNDP will be 

purged using a peristaltic pump, inertial pump, or small centrifugal pump.  During 

purging, a multifunction water quality meter will be used to record field parameter 

measurements (pH, specific conductance, oxidation-reduction potential, temperature, 

turbidity and dissolved oxygen) at the beginning, middle, and end of purging, as well as 

following sample collection.  Field parameters will be recorded on field purge logs.  

Samples will be collected using a bailer and transferred to laboratory prepared bottles.  

In addition to the unfiltered sample at each temporary monitoring well, a filtered sample 

will also be collected by passing the unfiltered groundwater through a 0.45 micron filter.  

All samples will be stored in coolers on ice under full chain of custody procedures for 

shipment to the laboratory. Field personnel will document, label, package and ship 

temporary monitoring well samples in accordance with procedures provided in 

Worksheet #21 of the QAPP. 

The well screen will be removed no more than 48 hours after placement.  The borehole 

will be backfilled with prehydrated bentonite.  The location of each PPNDP will be 

recorded by ARCADIS using GPS.   

Purge water generated during sampling of temporary monitoring wells will be collected 

and contained in 55-gallon drums and staged for waste characterization and 

subsequent disposal. 

3.3.3 Analysis of Groundwater Samples from Temporary Monitoring Wells 

Groundwater samples from temporary monitoring wells will be analyzed for full 

TCL/TAL parameters, TAL metals (filtered) and cyanide. Certain SVOCs in the TCL will 

be analyzed by SIM to obtain a lower detection limit.   

3.4 Pore-Water Sampling 

3.4.1 Pore-Water Sampler Locations 

The purpose of pore-water sampling is to delineate the potential migration of 

contaminants in groundwater from the area of monitoring well MW-10 to the southwest.  

The area southwest of MW-10 is wetlands with surface water during most of the year.  

Therefore, a monitoring well will not be installed.  Surface water samples could be 
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obtained in this area for comparison to groundwater results at MW-10; however, 

surface water is affected by precipitation, inflow from other areas, and other variables.  

Therefore, pore-water samples will be collected to delineate the contaminants in 

groundwater.   

Two pore-water samplers will be installed in the sediment downgradient of well MW-10 

to obtain samples beneath the wetlands.  The proposed sampling locations are shown 

on Figure 3a.    

3.4.2 Pore-Water Sampler Installation 

Regenerated cellulose membrane samplers will be used to collect pore-water samples 

within the sediment column.  The samplers will be constructed of regenerated cellulose 

membrane material installed in a 2-inch diameter slotted PVC casing with a closed 

drive point and a screw-on cap.  It is anticipated that a 12-inch sampler will provide 

sufficient volume for analysis; the actual length may be adjusted based on laboratory 

volume requirements.  The regenerated cellulose membrane will be prefilled with 

deoxygenated and deionized water.  

The pore-water sampler will be hand pushed at each target locations until the sampler 

is fully submerged by sediment as close to the biologically active zone (0 to 0.5 feet) as 

possible. Two samplers may be installed at one of the proposed locations to provide 

adequate volume for quality assurance/quality control samples. Locations will be 

marked with weighted buoys and samplers will be left in place for 14 to 21 days to 

equilibrate before samples are collected. 

3.4.3 Analysis of Pore-Water Samples 

Pore-water samples collected using regenerated cellulose membrane samplers will be 

analyzed for TCL VOCs and TAL Metals (unfiltered only) and cyanide. Additional pore-

water will be collected using PushPoint techniques and analyzed for SVOCs, 

pesticides, and PCBs (as Aroclors). Certain SVOCs in the TCL will be analyzed by SIM 

to obtain a lower detection limit.   
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3.5 Installation and Sampling of Permanent Monitoring Wells 

3.5.1 Permanent Monitoring Well Locations 

Approximate proposed locations for the permanent monitoring wells are shown in 

Figures 3a and 3b.  The final locations of the permanent monitoring wells will be 

determined based on the results of the soil sampling and the temporary monitoring well 

samples.  These data, and a proposal for the locations of the permanent monitoring 

wells, will be provided to the USEPA in an interim technical memorandum (discussed 

in Section 3.10) for review and approval.  The permanent monitoring wells will be 

installed after USEPA approval of the proposed well locations. 

3.5.2 Permanent Monitoring Well Installation Procedures 

Monitoring wells will be installed using a track-mounted hollow stem auger drill rig 

equipped with 4.25-inch-inner-diameter augers. Total well depths should be less than 

15 feet bgs, based on water-level observations during previous RI activities. 

Continuous soil samples will be collected during borehole advancement using a 2-inch-

diameter, 4-foot-long a Macrocore® fitted with a dedicated acetate liner. Each sample 

will be field screened with a PID. PID readings, descriptions of the soil’s physical 

characteristics and other relevant visual observations will be recorded in a field log 

book. Samples for laboratory analysis will not be collected from the split-spoon 

samples.  

Monitoring wells be constructed of 2-inch-diameter flush-joint threaded schedule 40 

PVC riser with a 10-foot length of 0.01-inch slotted PVC well screen. Each monitoring 

well will be constructed so that the static water level is approximately 2 feet below the 

top of the well screen. A washed silica sand pack will be placed in the annular space 

between the well screen and riser and the formation to approximately 2 feet above the 

top of the well screen, followed by a 2-foot layer of fine sand (#00) as a seal. Cement-

bentonite grout will be installed in the remaining annular space. Each monitoring well 

will be finished at the ground surface with a lockable steel stick-up protective housing 

and set within a 2- by 2-foot concrete pad constructed using a wooden form. Each well 

will be capped with an expandable well cap and marked permanently with the 

monitoring well ID and well permit number.  

Soil cutting generated during monitoring well installation activities will be contained in 

55-gallon drums and staged for waste characterization and disposal.  
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3.5.3 Monitoring Well Development/Redevelopment 

Each newly installed monitoring well will be developed to remove fine-grained material 

that may have settled in and around the well during installation and to verify that the 

monitoring well is hydraulically connected to the surrounding formation. Existing 

monitoring wells will be redeveloped to remove accumulated sediment and/or to 

reestablish hydraulic connection between the well and surrounding formation if more 

than 0.5 ft of sediment has accumulated in the well.  

Well development will be conducted in accordance with applicable NJDEP guidance 

(NJDEP 2005). Water-level measurements, purge rates and observations of the 

water’s characteristics (e.g., odor, turbidity) will be recorded in a field log book during 

the purging activity.  

Water generated during monitoring well development/redevelopment activities will be 

contained in 55-gallon drums and staged for waste characterization and disposal.  

3.5.4 Hydraulic Monitoring 

3.5.4.1 Evaluation of Hydraulic Connection of Northern Ponds to Groundwater 

A surface water gauge will be installed in the easternmost of the two small ponds 

located near the northern edge of the landfill (Figure 3a). A surface water gauge was 

previously installed in the westernmost of these two ponds during the RI activities.  

Water-level measurements will be collected manually using an electronic water-level 

indicator at existing monitoring MW-9 and proposed monitoring well MW-11 and each 

surface water gauge in these two small ponds once a month for 4 months to evaluate 

the relative elevation of surface water in each pond and groundwater. Precipitation 

data will be collected from a local weather station for the same period.  A monitoring 

period of four months should be adequate to observe how water levels are affected 

by variation in precipitation amounts. The hydrologic connection between the two 

small ponds and groundwater will then be evaluated. 

3.5.4.2 Site-Wide Groundwater Elevation Measurements 

Synoptic groundwater level measurements will be collected from all new and existing 

monitoring wells prior to each round of groundwater sampling.    
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The depth to water will be measured from the surveyed measuring point at each well 

using an electronic water level indicator, and will be accurate to within 0.01 feet.  In 

addition to the groundwater levels, surface water elevations will be measured in the 

two small ponds located near the northern edge of the estimated landfill boundary 

(Figure 3a), and the large pond near the western edge of the estimated landfill 

boundary (Figure 3b) prior to groundwater sampling.   

3.5.5 Monitoring Well Sampling Procedures 

Three groundwater sampling events will be conducted.  The first groundwater sampling 

event will consist of the existing permanent wells, and will be conducted at 

approximately the same time as the soil, sediment, surface water, pore-water, and 

temporary monitoring well sampling.  The second groundwater sampling event will be 

conducted at least two weeks following installation and development of the new 

monitoring wells, and will include all the new wells, and the existing monitoring wells as 

necessary depending on the results of the first event at these wells.  The third event 

will consist of all the new monitoring wells (i.e., a second round of samples at these 

wells).  The third groundwater sampling event will be conducted approximately 90 days 

after the second event.     

Groundwater samples will be collected using low-flow purging and sampling 

procedures.  A bladder pump equipped with a Teflon® bladder, assembled with 

Teflon® and stainless steel fittings, will be used for low-flow purging and sampling. 

Dedicated Teflon® tubing will be used to discharge groundwater from the bladder 

pump. The bladder pump will be lowered to the middle of the saturated screened 

interval of the monitoring well. During purging, a multifunction water quality meter 

equipped with an in-line flow-through cell will be used to record field parameter 

measurements (pH, specific conductance, oxidation-reduction potential, temperature, 

turbidity and dissolved oxygen). Purge rates will be maintained between approximately 

100 and 250 milliliters per minute (mL/min) and adjusted to avoid drawdown in the well 

greater than 0.1 meter (0.33 foot) to the extent possible.  

Once field parameters stabilize, the influent feed line will be removed from the flow-

through assembly. One groundwater sample will be collected directly from the influent 

feed line and placed in laboratory-supplied containers. Field personnel will document, 

label, package and ship groundwater samples in accordance with procedures provided 

in Worksheet #21 of the QAPP. 
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Purge water generated during monitoring well sampling activities will be contained in 

55-gallon drums and staged on site for waste characterization and disposal. 

3.5.6 Analysis of Groundwater Samples from Permanent Monitoring Wells 

Samples collected during the first monitoring event (all existing wells) will be analyzed 

for full TCL/TAL parameters, TAL metals and cyanide (filtered), and SVOCs SIM.  

Samples collected from the existing monitoring wells during the second monitoring 

event will be analyzed as warranted depending on the results of the first monitoring 

event; a proposed list of analytes will be provided to USEPA in the Technical 

Memorandum described in Section 3.10.  Samples collected from new monitoring wells 

during both the second and third monitoring events will be analyzed for full TCL/TAL 

metals and cyanide (filtered and unfiltered).    

Groundwater data may be used to evaluate proposing monitored natural attenuation 

(MNA) as a remedy for groundwater.  In support of this, additional data to characterize 

geochemical conditions in the aquifer may be obtained during the groundwater 

sampling.  A list of proposed monitoring wells and analytical methods to be included in 

this sampling will be provided to USEPA before the sampling is conducted.   

3.6 Surface Water Sampling 

3.6.1 Surface Water Sampling Locations 

Surface water samples will be collected from surface water bodies on the site that were 

not sampled during the previous investigations.  In addition, surface water samples will 

be collected from a linear water body located southwest of the estimated landfill 

boundary, between monitoring wells MW-3 and MW-4.  The proposed sampling 

locations are shown on Figures 3a and 3b and are summarized in Table 1.  The order 

of sampling will be from downstream to upstream locations.  All surface water samples 

will be co-located with sediment samples (Section 3.7), and will be collected prior to 

sediment samples to minimize turbidity in the water column. 

The position of sample locations may be adjusted based on accessibility or on other 

information gathered during field activities.  Some of the water bodies where sampling 

is proposed are small and have not been directly observed during previous activities at 

the site.  They may be ephemeral or may be smaller than shown in the site figure, 

which is based on an aerial photograph taken in 2006.  Surface water samples will be 

collected if any standing water is observed at the proposed sampling locations. Should 
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this situation (water bodies are ephemeral or smaller than what is illustrated) occur and 

an area is proposed for elimination or relocation, USEPA shall be notified in real time to 

provide guidance on how to proceed.   

3.6.2 Surface Water Sampling Procedures 

Surface water samples will be collected in accordance with sampling procedures 

developed based on USEPA, USEPA ERT, and NJDEP surface water sample 

collection guidance documents (USEPA 1996, 1995, 1994a; NJDEP 2005).   

The total depth of the water column will be measured at each surface water sampling 

location using an electronic depth sounder, surveyor’s rod, or tape measure.  Samples 

analyzed for trace-mercury using laboratory analytical method Revision E: Mercury in 

Water by Oxidation, Purge and Trap, and Cold Vapor Atomic Fluorescence 

Spectrometry for Mercury (USEPA Method 1631) will be collected using the “Clean 

Hands and Dirty Hands” procedural techniques recommended  in Sampling Ambient 

Water for Trace Metals at EPA Water Quality Criteria Levels – Method 1669 (USEPA 

1996).  These samples will be collected separately from the other sample parameters 

by a dedicated “Clean Hands and Dirty Hands” team using a peristaltic pump equipped 

with white polyethylene and styrene/ethylene/butylenes/silicone (SEBS) tubing.  The 

remaining sample parameters will be collected following the collection of trace-mercury 

samples, using either dedicated laboratory-decontaminated bottleware, bottom-loading 

Teflon® bailers, a Bacon bomb sampler or a peristaltic pump equipped with dedicated 

Teflon®-lined polyethylene and medical-grade silicon tubing.  The appropriate sampling 

method will be selected based on sample parameters and site conditions at the time of 

sample collection.  Samples will be collected from the mid-point of the water column at 

each location.  A peristaltic pump will not be used to collect surface water samples to 

be analyzed for VOCs.  For metals analyses, both filtered and unfiltered surface water 

samples will be collected.  Samples will be filtered by the analytical laboratory using a 

0.45-micron disposable filter. Samples collected for trace-mercury analysis will be 

filtered by the analytical laboratory.  Surface water samples will be transferred directly 

into laboratory-supplied containers.  Field personnel will document, label, package and 

ship surface water samples in accordance with procedures provided in Worksheet #21 

of the QAPP. 

Following surface water sample collection activities at each sampling location, water-

quality parameters (e.g., pH, temperature, conductivity, and turbidity) will be measured 

using a combination water-quality meter (e.g., Horiba U-10, or equivalent).  Water-

quality measurement results will be recorded in a field log book. 



1741412130 24 

 
Data Gaps Sampling 
and Analysis Plan 

Rolling Knolls Landfill 
Superfund Site 
Chatham, New Jersey 

 

3.6.3 Analysis of Surface Water Samples 

All surface water samples will be analyzed for full TCL/TAL parameters, SVOCs SIM, 

low-level mercury, TAL metals (filtered) and cyanide, and hardness. 

3.7 Sediment Sampling 

3.7.1 Sediment Sample Locations 

Sediment samples will be collected from surface water bodies on the site that were not 

sampled during the previous investigations.  In addition, sediment samples will be 

collected from a linear water body located southwest of the estimated landfill boundary, 

between monitoring wells MW-3 and MW-4.  The proposed sampling locations are 

shown on Figures 3a and 3b and are summarized in Table 1.  The order of sampling 

will be from downstream to upstream locations.  All sediment samples will be co-

located with surface water samples (Section 3.6); sediment samples will be collected 

after surface water samples to minimize turbidity in the water column. 

The position of sample locations may be adjusted based on accessibility or on other 

information gathered during field activities.  Some of the water bodies where sampling 

is proposed are small and have not been directly observed during previous activities at 

the site.  They may be ephemeral or may be smaller than shown in the site figure, 

which is based on an aerial photograph taken in 2006.  In such cases, the samples 

may be collected elsewhere or may be collected without the presence of surface water. 

Should this situation (water bodies are ephemeral or smaller than what is illustrated) 

occur and an area is proposed for elimination or relocation, USEPA shall be notified in 

real time to provide guidance on how to proceed.  

3.7.2 Sediment Sampling Procedures 

Sediment samples will be collected in accordance with sampling procedures developed 

based on USEPA, USEPA ERT, and NJDEP sediment sample collection guidance 

documents (USEPA 1995, 1994b; NJDEP 2005, 1998).  

Sediment samples will be collected by advancing a dedicated Lexan® coring device or 

stainless steel Macrocore® sampler equipped with a dedicated acetate liner to a 

minimum of 1 foot beneath the surface water/sediment interface.  One of these 

sampling methods will be selected based on site conditions at the time of sample 

collection.  Each sediment core will be field screened with a PID.  PID readings, 
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descriptions of the sediment’s physical characteristics, and other relevant visual 

observations will be recorded in a field log book.  A sample for VOC analysis will be 

collected from the 0.5 to 1.0-foot interval in accordance with NJDEP (1998).  Sediment 

in the 0.0 to 0.5-foot interval will then be homogenized and transferred directly into 

laboratory-supplied containers for other analytical parameters.  Field personnel will 

document, label, package and ship sediment samples in accordance with procedures 

provided in Worksheet #21 of the QAPP. 

3.7.3 Sediment Sample Analysis 

All sediment samples will be analyzed for full TCL/TAL parameters, SVOCs SIM, pH, 

total organic carbon, and grain size. 

3.8 Assessment of Hunt Club Well HC-1 

Well HC-1 is the existing well which supplies water to a spigot located outside the Hunt 

Club building.  The water is used for non-potable uses only.  The well is located on the 

east side of Britten Road in the vicinity of the Hunt Club Building (Figure 2).  A well 

permit from 1962 appears to be for the Hunt Club well.  This permit indicates the 

proposed well depth was 150 feet bgs.  However, the NJDEP does not have a record 

for this well.   

A sample of the water from this well was collected in 2007 and analyzed for full 

TCL/TAL parameters.  The results indicate that the only constituents present at 

concentrations above their GWQCs were iron (1,840 micrograms per liter [µg/L] 

compared to its GWQC of 300 µg/L) and manganese (951 µg/L, compared to its 

GWQC of 50 µg/L).  The GWQCs for iron and manganese are based on USEPA 

Secondary Maximum Contaminant Limits (MCLs), which are based on aesthetic 

considerations such as taste, odor, and appearance.   

The investigation of the Hunt Club well will include removing the pump and piping from 

the well and obtaining a video log to estimate the depth of the well casing, length of 

open hole or screened interval, and total depth of the well.  This task will be conducted 

by a licensed well driller under observation by a geologist or engineer from ARCADIS. 

The final disposition of the well will be decided after the investigation is complete.  The 

Group may propose not to reinstall the pump and piping to prevent any potential future 

exposure and/or to use the well as a monitoring point, if its construction is suitable.  
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The Group will discuss reinstallation options with the property owner before 

proceeding.   

3.9 Analytical Procedures 

All analyses will be performed by TestAmerica Laboratories, Inc. (TestAmerica) using 

current USEPA methods.  TestAmerica is a current participant in the Contract 

Laboratory Program (CLP).  The analytical procedures are included in Table 1.  

Additional information on TestAmerica and the analytical procedures is provided in the 

QAPP.   

3.10 Reporting 

3.10.1 Interim Technical Memorandum 

Prior to installation of the permanent monitoring wells, an interim technical 

memorandum will be prepared.  The purpose of the interim technical memorandum will 

be to provide a basis to select locations for the permanent monitoring wells.   

The interim technical memorandum will include non-validated analytical results from 

soil samples, temporary monitoring wells, sediment samples and surface water 

samples.  It will also include maps showing the soil sample, sediment sample, surface 

water sample and temporary well locations and sampling logs.  It will contain 

recommendations for the locations of permanent monitoring wells, and will be 

submitted to USEPA for review and approval before the permanent monitoring wells 

are installed. 

3.10.2 Final Report 

A final report will be prepared and submitted to USEPA for review as a standalone 

document. This report will also be incorporated into the RI report. The final report will 

include a discussion of the new validated data results for all surface soil, surface water, 

sediment, pore-water, and groundwater samples collected as part of the Data Gaps 

SAP. A revised conceptual site model will also be included.  
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4. Schedule 

The Data Gaps SAP sampling has been divided into two phases to (1) obtain data 

needed to select permanent well locations and allow USEPA to review the proposed 

locations before installation; and (2) obtain data needed to support preparation of the 

BERA Work Plan in early 2015, allowing implementation of the BERA field sampling 

during the 2015 field season.  The final locations of the seven proposed permanent 

monitoring wells depend on the results of the soil and temporary well sampling.  The 

data needed to help develop the BERA Work Plan are the results of the soil, pore-

water, surface water, and sediment samples.  Therefore, these samples will be 

collected in Phase 1 of the Data Gaps SAP field implementation, and the results should 

be available in early 2015.   

After Phase 1 is complete, an Interim Technical Memorandum proposing the 

permanent monitoring well locations will be submitted to the USEPA. After approval of 

the well locations, Phase 2 of the Data Gaps SAP will be implemented.  It will consist of 

installation and sampling of new monitoring wells, and additional sampling of the 

existing monitoring wells.   

Concurrently, after Phase 1 is complete, the soil, pore-water, surface water, and 

sediment results will be used to help finalize the BERA WP.   

The following schedule provides additional detail.  The actual schedule will depend on 

USEPA review and approval of deliverables provided by the Group, weather, access, 

subcontractor availability, and other factors.   

Phase 1 Field Work 

 Submittal of permit equivalencies – November 18, 2014 

 Soil sample collection – November 20 through December 5, 2014 

 Redevelopment of existing wells – November 24 through November 26, 2014 

 Temporary monitoring well installation and sampling – December 1 through 

December 5, 2014 

 Installation of pore-water samplers – December 2, 2014 

 Surface water and sediment sampling – December 2 through December 11, 2014 

 Assessment of Hunt Club well HC-1 – December 5, 2014 

 Sampling of existing wells – December 8 through December 12, 2015 

 Recovery of pore-water samplers and sample collection – December 16, 2014 

 Sample analysis – November 21, 2014  through  January 19, 2015 
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Data Review and Document Preparation for Phase I 

 Data validation – January 13, 2015 through February 12, 2015 

 Preparation of Interim Technical Memorandum – December 12, 2014 through 

February 12, 2015 

 Submit Interim Technical Memorandum to USEPA – February 13, 2015 

 USEPA review of Interim Technical Memorandum – February 16 through March 6, 

2015 

 Receive USEPA approval of proposed permanent well locations – March 9, 2015 

Phase 2 Field Work 

 Obtain well permits – March 9 through March 27, 2015 

 Install and develop proposed permanent wells – March 30 through April 10, 2015 

 Second groundwater sampling event (all new monitoring wells, and selected 

existing monitoring wells based on the results of the first groundwater sampling 

even) – April 27 through May 7, 2015 

 Third groundwater sampling event (all new monitoring wells) – July 27 through 

August 7, 2015 

 Groundwater sample analysis – April 28 through September 7, 2015 

 Evaluation of connection between surface water and groundwater – April 10 

through July 13, 2015 

Data Review and Document Preparation for Phase 2 

 Data validation – June 7, 2015 through June 21, 2015 

 Preparation of Interim Technical Memorandum – May 8, 2014 through July 12, 

2015 

 Submit Final Data Gaps 2014-2015 Sampling Event Summary Report to USEPA – 

July 13, 2015 

Final Reporting 

 Data validation of third groundwater sampling event – September 8, 2015 through 

September 21, 2015 
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The submittal date for the draft Remedial Investigation report will depend on 

completion of the BERA and cannot be determined at this time. Development of the 

BERA Work Plan will begin after the results of the Phase 1 field work are received.  

Completion of this work plan, review of the work plan by USEPA, and implementation 

of the BERA will proceed in parallel with the implementation of the Data Gaps SAP.  A 

schedule for the BERA will be provided in the BERA Work Plan.   
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5. Project Management 

5.1 Staffing 

Implementation of Data Gap SAP activities will require integration of personnel from 

various organizations, collectively referred to as the “Project Team.”  Responsibilities of 

each member of the project team are presented in the QAPP. 

A list of key project management personnel is provided below. 

Company/Organization Title Name Phone Number 

USEPA Remedial Project Manager Tanya Mitchell 212-637-4362 

USEPA QA Manager TBD TBD 

NJDEP Case Manager Jill McKenzie 609-292-1993 

The Group Primary Contact Gary Fisher 908-582-5771 

ARCADIS Project Officer John Persico 609-860-0590 

ARCADIS Project Manager Suzanne Walls 865-777-3502 

ARCADIS QA Manager Dennis Capria 315-446-2570 

TBD – To be determined 

5.2 Coordination 

Personnel performing RI/FS Work Plan activities will be directed by representatives of 

the Project Team.  A project organizational chart is provided as Figure 4.   
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SS-125 Soil 0.0-1.0 Macrocore X X
SS-126 Soil 0.0-1.0 Macrocore *Contingent on sample SS-125

SS-127 Soil 0.0-1.0 Macrocore X X X
SS-128 Soil 0.0-1.0 Macrocore *Contingent on sample SS-127

SS-129 Soil 0.0-1.0 Macrocore X X X
SS-130 Soil 0.0-1.0 Macrocore *Contingent on sample SS-129

SS-131 Soil 0.0-1.0 Macrocore X X
SS-132 Soil 0.0-1.0 Macrocore *Contingent on sample SS-131

SS-133 Soil 0.0-1.0 Macrocore X X
SS-134 Soil 0.0-1.0 Macrocore *Contingent on sample SS-133

SS-135 Soil 0.0-1.0 Macrocore X X
SS-136 Soil 0.0-1.0 Macrocore *Contingent on sample SS-135

SS-137 Soil 0.0-1.0 Macrocore X X X
SS-138 Soil 0.0-1.0 Macrocore *Contingent on sample SS-137

SS-139 Soil 0.0-1.0 Macrocore X X X
SS-140 Soil 0.0-1.0 Macrocore *Contingent on sample SS-139

SS-141 Soil 0.0-1.0 Macrocore X X
SS-142 Soil 0.0-1.0 Macrocore *Contingent on sample SS-141

SS-143 Soil 0.0-1.0 Macrocore X X

Table 1
Sample Locations, Depths, and Analyses

Data Gaps Sampling and Analysis Plan
Rolling Knolls Landfill Superfund Site

Chatham, New Jersey

Laboratory Analyses

Sample 
Collection 

Method
Soil Samples
Sample ID Sample Media

Depth 
Interval 
(Feet) Notes
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SS-144 Soil 0.0-1.0 Macrocore *Contingent on sample SS-143

SS-145 Soil 0.0-1.0 Macrocore X X
SS-146 Soil 0.0-1.0 Macrocore *Contingent on sample SS-145

SS-147 Soil 0.0-1.0 Macrocore X X
SS-148 Soil 0.0-1.0 Macrocore *Contingent on sample SS-147

SS-149 Soil 0.0-1.0 Macrocore X X
SS-150 Soil 0.0-1.0 Macrocore *Contingent on sample SS-149

SS-151 Soil 0.0-1.0 Macrocore X X
SS-152 Soil 0.0-1.0 Macrocore *Contingent on sample SS-151

SS-153 Soil 0.0-1.0 Macrocore X X
SS-154 Soil 0.0-1.0 Macrocore *Contingent on sample SS-153

SS-155 Soil 0.0-1.0 Macrocore X X
SS-156 Soil 0.0-1.0 Macrocore *Contingent on sample SS-155

SS-157 Soil 0.0-1.0 Macrocore X X
SS-158 Soil 0.0-1.0 Macrocore *Contingent on sample SS-157

SS-159 Soil 0.0-1.0 Macrocore X X X
SS-160 Soil 0.0-1.0 Macrocore X X X
SS-161 Soil 0.0-1.0 Macrocore X X X
SS-162 Soil 0.0-1.0 Macrocore X X X
SS-163 Soil 0.0-1.0 Macrocore X X X
SS-164 Soil 0.0-1.0 Macrocore X X X

Congeners, dioxins, and furans will be analyzed 
on up to 2 samples if PCBs are detected in the 
TAL analysis.

Table 1
Sample Locations, Depths, and Analyses

Data Gaps Sampling and Analysis Plan
Rolling Knolls Landfill Superfund Site

Chatham, New Jersey

Sample ID Sample Media

Depth 
Interval 
(Feet)

Sample 
Collection 

Method

Laboratory Analyses
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Temporary Monitoring Wells

TWP-1 Groundwater TBD Macrocore X X X
TWP-2 Groundwater TBD Macrocore X X X
TWP-3 Groundwater TBD Macrocore X X X
TWP-4 Groundwater TBD Macrocore X X X
TWP-5 Groundwater TBD Macrocore x X X
TWP-6 Groundwater TBD Macrocore X X X
TWP-7 Groundwater TBD Macrocore X X X
TWP-8 Groundwater TBD Macrocore X X X
TWP-9 Groundwater TBD Macrocore X X X

Permanent Monitoring Wells (Existing)

MW-1 Groundwater 14.5 Low flow X X X
MW-2 Groundwater 12.5 Low flow X X X
MW-3 Groundwater 12.5 Low flow X X X
MW-4 Groundwater 12.5 Low flow X X X
MW-5 Groundwater 12.5 Low flow X X X
MW-6 Groundwater 12.5 Low flow X X X
MW-7 Groundwater 12.5 Low flow X X X
MW-8 Groundwater 12.5 Low flow X X X
MW-9 Groundwater 12.5 Low flow X X X
MW-10 Groundwater 12.5 Low flow X X X

X-1 Groundwater 18 Low flow X X X

Table 1
Sample Locations, Depths, and Analyses

Data Gaps Sampling and Analysis Plan
Rolling Knolls Landfill Superfund Site

Chatham, New Jersey

NotesSample ID Sample Media

Depth 
Interval 
(Feet)

Sample 
Collection 

Method

Laboratory Analyses
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X-2 Groundwater 20 Low flow X X X
X-3 Groundwater 23 Low flow X X X
X-4 Groundwater 15.5 Low flow X X X

X-5 Groundwater 13.2 Low flow X X X This well was not sampled during previous 
sampling activities due to a lack of water.

X-6 Groundwater 13 Low flow X X X

X-7 Groundwater 8.7 Low flow X X X This well was not sampled during previous 
sampling activities due to a lack of water.

Permanent Monitoring Wells (Proposed)
MW-11 Groundwater TBD Low flow X X X
MW-12 Groundwater TBD Low flow X X X
MW-13 Groundwater TBD Low flow X X X
MW-14 Groundwater TBD Low flow X X X
MW-15 Groundwater TBD Low flow X X X
MW-16 Groundwater TBD Low flow X X X
MW-17 Groundwater TBD Low flow X X X

Pore Water Samples

PW-1 Pore-Water 0.0-0.5 PDB, other2 X X X X X X
PW-2 Pore-Water 0.0-0.5 PDB, other2 X X X X X X

Surface Water Samples

SW-34 Surface Water TBD Teflon-lined 
bailer/direct dip X X X X X

Table 1
Sample Locations, Depths, and Analyses

Data Gaps Sampling and Analysis Plan
Rolling Knolls Landfill Superfund Site

Chatham, New Jersey

Sample ID Sample Media

Depth 
Interval 
(Feet)

Sample 
Collection 

Method

Laboratory Analyses

Notes
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SW-35 Surface Water TBD Teflon-lined 
bailer/direct dip X X X X X

SW-36 Surface Water TBD Teflon-lined 
bailer/direct dip X X X X X

SW-37 Surface Water TBD Teflon-lined 
bailer/direct dip X X X X X

SW-38 Surface Water TBD Teflon-lined 
bailer/direct dip X X X X X

SW-39 Surface Water TBD Teflon-lined 
bailer/direct dip X X X X X

SW-40 Surface Water TBD Teflon-lined 
bailer/direct dip X X X X X

SW-41 Surface Water TBD Teflon-lined 
bailer/direct dip X X X X X

SW-42 Surface Water TBD Teflon-lined 
bailer/direct dip X X X X X

SW-43 Surface Water TBD Teflon-lined 
bailer/direct dip X X X X X

SW-44 Surface Water TBD Teflon-lined 
bailer/direct dip X X X X X

Table 1
Sample Locations, Depths, and Analyses

Data Gaps Sampling and Analysis Plan
Rolling Knolls Landfill Superfund Site

Chatham, New Jersey

NotesSample ID Sample Media

Depth 
Interval 
(Feet)

Sample 
Collection 

Method

Laboratory Analyses
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Sediment Samples

SD-34 Sediment 0.0 - 1.0 Grab sample – 
Encore sampler X X X

SD-35 Sediment 0.0 - 1.0 Grab sample – 
Encore sampler X X X

SD-36 Sediment 0.0 - 1.0 Grab sample – 
Encore sampler X X X

SD-37 Sediment 0.0 - 1.0 Grab sample – 
Encore sampler X X X

SD-38 Sediment 0.0 - 1.0 Grab sample – 
Encore sampler X X X

SD-39 Sediment 0.0 - 1.0 Grab sample – 
Encore sampler X X X

SD-40 Sediment 0.0 - 1.0 Grab sample – 
Encore sampler X X X

SD-41 Sediment 0.0 - 1.0 Grab sample – 
Encore sampler X X X

SD-42 Sediment 0.0 - 1.0 Grab sample – 
Encore sampler X X X

SD-43 Sediment 0.0 - 1.0 Grab sample – 
Encore sampler X X X

SD-44 Sediment 0.0 - 1.0 Grab sample – 
Encore sampler X X X

Table 1
Sample Locations, Depths, and Analyses

Data Gaps Sampling and Analysis Plan
Rolling Knolls Landfill Superfund Site

Chatham, New Jersey

Sample ID Sample Media

Depth 
Interval 
(Feet)

Sample 
Collection 

Method

Laboratory Analyses

Notes
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Abbreviations:
VOCs = volatile organic compounds                        PDB = passive diffusion bag TOC = total organic carbon
SVOCs = semivolatile organic compounds                       TCL = Target Compound List TAL= Target Analyte List
PCBs = polychlorinated biphenyls

1 - Analyses included in the full TCL/TAL parameter list include: VOCs, SVOCs, pesticides, PCBs (as Aroclors), and metals plus cyanide

Sample analyses will be conducted using the following analytical methods:
Target Compound List organics (VOCs, SVOCs, PCBs and pesticides) via SOM01.2, Contract Laboratory Program (CLP Statement of Work for Organic Analysis
Target Analyte List metals and cyanide via ISM01.3, CLP Statement of Work for Inorganic Analyses
PCB Congeners via USEPA Method 1668A, Chlorinated Biphenyl Congeners in Water, Soil, Sediment and Tissue by HRGC/HRMS
Dioxins and furans via USEPA Method 1613, Dioxins and Furans  in Water, Soil, Sediment and Tissue by HRGC/HRMS.
Low-level mercury via USEPA Method 1631, Revision E.  
Hardness via SM 2340C.
pH via USEPA Method 9045D.
TOC via the Lloyd Kahn method.
Grain size via ASTM D-422.

2 - Pore-water samples for VOCs and TAL metals (unfiltered only) plus cyanide will be collected via passive diffusion bags.  Sampling methods for SVOCs, 
pesticides, and PCBs (as Aroclors) will be collected using PushPoint techniques.  Pore-water PushPoint sampling hierarchy of analyses are: PCBs (as Aroclors), 
pesticides, and SVOCs.
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